Perforation of the duodenum, which is usually retroperitoneal, is a known complication of endoscopic retrograde cholangiopancreatography (ERCP). Association of the duodenal perforation with pneumothorax is rare and the development of tension pneumothorax is even rarer. We report a case of tension pneumothorax following an ERCP, which we successfully treated with chest tube insertion and laparotomy, and systematically review the other 10 cases reported in the literature. Four of these 10 cases had tension pneumothorax. All were to the right side of the chest. Patients were mainly female (7/10). The median (range) age was 70.5 (55-89) years. Four patients required surgery (40%) and one patient, who was not operated on, died (10%). Clinicians should be aware of this serious complication. Unexplained chest pain, dyspnoea, and oxygen desaturation with abdominal distension during ERCP must raise this possibility. Early clinical recognition and prompt management is essential to improve the outcome. [Asian J Surg 2011;34(1):46-49] 
Introduction
Endoscopic retrograde cholangiopancreatography (ERCP) is an invasive procedure. It is usually indicated in the management of biliary and pancreatic diseases for stone extraction, prosthesis placement, and sphincterotomy. 1 Perforation of the duodenum, which is usually retroperitoneal, is a known complication of ERCP. 2, 3 The association of the perforation with pneumothorax is rare and the development of tension pneumothorax is even rarer. 4 Herein we report a case of tension pneumothorax following ERCP, and systematically review the literature on this topic.
Case report
A 25-year-old female was referred to our hospital from a private hospital with the diagnosis of acute calcular cholecystitis associated with common bile duct obstruction. She had epigastric pain radiating to the back of 3 days duration with associated dark urine. Abdominal examination has revealed a soft abdomen, tenderness at the epigastrium, and a positive Murphy's sign. Total serum bilirubin was 27.4 μmol/L (normal < 17.1 μmol/L), alkaline phosphatase was 4.07 μkat/L (normal < 2.51 μkat/L), and C-reactive protein was 317 nmol/L (normal < 57 nmol/L). Serum amylase, blood glucose, serum electrolytes, and white blood cell count were all normal. An abdominal ultrasound scan showed a distended gall bladder with a thickened wall and multiple calculi. The patient underwent ERCP. During the procedure, which was difficult, the patient suddenly developed abdominal distension, dyspnoea, decreased oxygen saturation, and diminished breath sounds on the right side of the chest. The procedure was abandoned and the patient was resuscitated and taken directly for a chest and abdominal computed tomography scan. This showed pneumoperitoneum, pneumoretroperitoneum (Figure 1) , pneumomediastinum, and right side tension pneumothorax (Figure 2 ). The patient was initially managed conservatively with insertion of a right sided chest tube, nasogastric suction, and broad-spectrum antibiotics. Within 2 hours, the patient developed low grade fever, and the abdomen became more distended and tender. We decided to conduct a laparotomy through a bilateral subcostal incision. A 2-cm perforation in the posteromedial aspect of the second part of the duodenum was identified. This was associated with mild laceration of the head of the pancreas with bile staining of the adjacent tissue ( Figure 3 ). The perforation was repaired by a single layer of interrupted vicryl 3/0. Cholecystectomy with insertion of T tube into the common bile duct was performed and a naso-jejunal tube was fixed. Two drains were inserted at the pancreatic bed and subhepatic region. The postoperative period was uneventful. A gastrographin follow through study on day 9 and T-tube cholangiogram on day 10 were normal. The patient was discharged home on day 14. At 3 months postoperative follow-up, the patient was asymptomatic.
Discussion
ERCP is a routine procedure in the diagnosis and treatment of biliary and pancreatic diseases. In our hospital, an average of 70 ERCPs are performed every year. Common complications are pancreatitis, cholangitis, and perforation.
3 ERCP can be difficult in the presence of a short intramural distal common bile duct, transampullary extraction of large gallstones, and repeated attempts of sphincterotomy. This would increase the risk of iatrogenic perforation. 5 An ERCP-related perforation is usually retroperitoneal. Intraperitoneal perforation during ERCP may occur in a recently healed perforated duodenal ulcer. 2, 6 Duodenal perforation can cause pneumothorax and, very rarely, tension pneumothorax. To the best of our knowledge, 10 cases of pneumothorax (4 of them were tension pneumothorax) have been reported in the literature (Table 1 1-10
). The age of our patient (25 years) was much younger than that of other reported patients where the median age (range) was 70.5 (55-89) years. The majority of reported patients were females (7/10). Duodenal perforation may be related to the thinning of the duodenal wall in this age group. 7 Perforation occurs in about 2% of ERCP procedures and is usually diagnosed at the time of the procedure by observing contrast leakage. 8 If the diagnosis is delayed, the mortality rate will be high. 4, 9 Most of the reported patients with duodenal perforation and pneumothorax (7 patients) had a difficult ERCP. The sudden development of unexplained chest pain, dyspnoea, oxygen desaturation, and abdominal distension should raise the suspicion of development of a pneumothorax. 6 The diagnosis of pneumothorax can be confirmed by diminished breath sounds, examination for hyper resonance, and use of fluoroscopy or a chest X-ray. 4 We think that the diagnosis of pneumothorax in our patient was delayed and should have been detected and managed clinically before the computed tomography scan was performed. The amount of air leakage may not be related to the size of perforation but to the time of manipulation after the perforation. 7 Once perforation has occurred, air can travel through the retroperitoneal plane into the thorax. 6 Some authors postulate that the air will accumulate in the mediastinum and then rupture the mediastinal pleura to develop a pneumothorax. The torn pleura can act as a oneway valve causing tension pneumothorax. 4 All reported patients who developed tension pneumothorax had it on the right side. In some patients, no duodenal perforation was found at laparotomy. Leakage of the air through the intestinal wall without a real perforation or as a result of a very minute duodenal perforation was suggested. The treatment of patients with suspected perforation of the duodenum associated with pneumothorax following ERCP remains controversial. The presence of a pneumothorax after ERCP is not a clear indication for surgical intervention. 1 Most of the patients (6 patients) could be treated conservatively by chest drainage, nasogastric tube suction, and broad spectrum antibiotics. 10 In patients with a deteriorating clinical picture or having continuous duodenal leakage confirmed by contrast studies, immediate laparotomy is essential. The delay in the diagnosis or operative intervention for such patients has a high morbidity and mortality. 4, 9 In contrast, in the five patients who had tension pneumothorax in Table 1 , three (60%) needed laparotomy, and one, who refused surgery, died. In summary, tension pneumothorax with duodenal perforation is a rare complication of ERCP. It occurs mainly in the right side of the chest. The clinician should be aware of this serious complication. Unexplained chest pain, dyspnoea, and oxygen desaturation with abdominal distension during ERCP must raise this possibility. Early clinical recognition and prompt management is essential to improve the outcome.
